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Abstract
Background: It is believed that healthcare staff play an important role in minimizing complications related to 
urethral catheterization. The purpose of this study was to determine whether or not healthcare staff complied with 
the standards for urethral catheterization.
Methods: This study was conducted in Imam Reza teaching hospital, Tabriz, Iran, from July to September 2013. 
A total of 109 catheterized patients were selected randomly from surgical and medical wards and intensive care 
units (ICUs). A questionnaire was completed by healthcare staff for each patient to assess quality of care provided 
for catheter insertion, while catheter in situ, draining and changing catheter bags. Items of the questionnaire were 
obtained from guidelines for the prevention of infection. Data analysis was performed with SPSS 16.
Results: The mean age of the patients was 50.54 ± 22.13. Of the 109 patients, 56.88% were admitted to ICUs. The 
mean duration of catheter use was 15.86 days. Among the 25 patients who had a urinalysis test documented in 
their hospital records, 11 were positive for urinary tract infection (UTI). The lowest rate of hand-washing was 
reported before bag drainage (49.52%). The closed drainage catheter system was not available at all. Among the 
cases who had a daily genital area cleansing, in 27.63% cases, the patients or their family members performed the 
washing. In 66.35% of cases, multiple-use lubricant gel was applied; single-use gel was not available. The rate of 
documentation for bag change was 79%. 
Conclusion: The majority of the guideline statements was adhered to; however, some essential issues, such as 
hand hygiene were neglected. And some patients were catheterized routinely without proper indication. Limiting 
catheter use to mandatory situations and encouraging compliance with guidelines are recommended.
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Implications for policy makers
• The first step in improvement is to identify and address the deficits. There is a gap between evidence-based recommendations and the practice 
for urethral catheterization.
• Routine and prolonged catheterization, without appropriate necessity is reported, which can lead to a high rate of catheter-associated urinary 
tract infection (CAUTI) and accompanying healthcare costs.
• Adapting evidence-based guidelines and increasing patients’ knowledge can be a solution for this apparently simple but indeed important 
problem.
Implications for public
Appraising the quality of healthcare provided and identifying the gaps in the system are the main bases of further directions for health policies. 
Iatrogenic infections such as catheter-associated urinary tract infection (CAUTI) are among the most widespread complications and can lead to 
increased morbidity and length of hospitalization and to affect the costs of healthcare significantly. These problems can be prevented easily by 
appropriate practices.1-3 This article revealed the gap between evidence-based recommendations and the practice for urethral catheterization. 
Filling these gaps by developing evidence-based national guidelines and increasing patients’ knowledge can minimize the complications associated 
with urethral catheterization. 
Key Messages 
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Introduction
Urinary tract infections (UTIs) are one of the leading hospital 
acquired infections,3-5 they can be life-threatening and may 
lead to increased morbidity, length of hospitalization, and 
highly affects the costs of healthcare.1-3 It is believed that 
urinary instrumentation, primarily urinary catheterization, 
is responsible for nearly 80% of the infections, defined 
as catheter-associated urinary tract infection (CAUTI).1 
CAUTI refers to a UTI that is caused by an indwelling 
urinary catheter in place or is acquired within 48 hours 
of its removal.6 Although not all CA complications can be 
prevented, it is believed that proper catheter management and 
appropriate infection prevention strategies can prevent the 
occurrence.7 Studies have shown that about 40% of CAUTI 
cases could be prevented by hygienic practices and removal 
of the catheter when it is no longer necessary.8 Hospital staff 
plays an important role during this procedure, including 
insertion urine catheters, emptying and changing catheter 
bags, all of which should be done carefully and hygienically.9 
According to audits, inappropriate use of urinary catheters is 
widespread. Because of the poor quality of documentation, 
healthcare staff is often unaware of the insertion and ongoing 
care of urinary catheters, so that catheters remain in place of 
excessive lengths of time, until catheter-related complications 
occur.5,10-13
Studies have indicated that many catheterizations were found 
as unnecessary and efforts to limit the procedure has been a 
viable solution.14,15 Although many surgeons may believe that 
catheterization is a standard part of some operations, many 
patients consider it an invasive procedure12; moreover, it 
is considered to be a painful and uncomfortable procedure 
even among females, who are believed to experience less CA 
pain.16,17
The case against the routine use of catheters was first 
introduced by Beeson in 1958 to call attention to the 
possibility of reducing infections,18 but the inappropriate 
use of catheters and sometimes its severe consequences are 
still encountered.5 Unfortunately, there is a gap between 
evidence-based recommendations and staff knowledge.2 
Noticeable effects of infection control audits that have led 
to reductions in the risk of infection by developing critical 
standards, are clear.19 Hence, observing the practices, and 
evaluating the implementation of key elements of care, such 
as inserting, emptying catheter bags and changing catheter 
as well as providing feedback on outcomes, are considered of 
great importance. The purpose of this study was to determine 
whether or not healthcare staff complied with the standards 
of catheter care derived from infection prevention guidelines.
Methods
A questionnaire was used to carry out a process audit on 
urinary catheterization that assessed the quality of care 
given to the catheterized patients by healthcare staff (nurses, 
interns, and healthcare assistants) in Imam Reza hospital of 
Tabriz University of Medical Sciences (TUOMS), Iran. One 
hundred nine catheterized patients were selected randomly 
from inpatient wards of the hospital including urology and 
neurology (surgical wards), gastrointestinal and nephrology 
(medical wards) and all intensive care units (ICUs), such 
as pulmonary ICU, neurological ICU, surgical ICU, brain 
injury ICU over a period of 3 months (July to September 
2013). Wards were chosen, considering which were more 
likely to provide catheter care for more patients in number 
according expert’s opinion. Patients and healthcare staff 
who participated in this study provided informed consent 
before filling out the questionnaires. Questionnaires 
were distributed by interviewers twice in a week. After 
identifying the staff responsible they were asked to complete 
the questionnaires and they were collected at the end of 
the day. Items of the questionnaire were obtained from the 
following guidelines: “Evidence-Based Practice in Infection 
Control (EPIC2),”20 “National Institute for Clinical Excellence 
(NICE),”21 and “Prevention of CAUTI, (HSE/HPSC)”22 and 
were adapted by an expert urologist. Items were selected 
according to importance and relevance in our society. 
Patient records and nursing summary sheets were used to 
obtain data from patients with urinary catheters, such as 
demographic characteristics, including age, gender, reason for 
catheterization, reason for hospitalization and documented 
insertion date. Anonymity of the participants was preserved, 
as they were identified by code and no names were 
documented. The questionnaire included several sections, 
beginning with the section regarding the information about 
catheter care that healthcare staff provided to patients and 
their families, in order to increase patients’ knowledge of 
procedures they could use in their own catheter care and their 
role in decreasing catheter-related infections. This section 
was completed by patients or if they were not conscious by 
family members. Other sections of the questionnaire were 
completed by the responsible staff, including questions about 
insertion of catheters, catheter-related care, draining and 
changing catheter bags, changing the catheter system and 
examining patients for catheter-related infections. The second 
section of the questionnaire assessed the quality of catheter 
insertion and change, performed either by nurses or interns 
and catheter-related cares by patients and/or healthcare 
assistants, consisted of draining and changing catheter bags. 
The last section addressed assessment of patients for UTIs 
caused by catheter use in inpatient wards. To complete this 
section, the patients’ medical records were examined for urine 
culture reports and urinalysis and for related infections as 
reported by growth of bacteria, high white blood cell (WBC) 
count and positive nitrites. Items without check marks were 
considered missing data. Descriptive statistical analyses were 
performed with SPSS software version 16 to understand 
the rates of adherence to guideline statements. We also 
concluded subgroup analysis to compare compliance among 
ICU, surgical and medical wards. We looked for significant 
correlation between UTI occurrence and other statements by 
chi-square correlation test.
Results
The mean age of the participants was 50.54 ± 22.13 years 
(Min = 1, Max = 87). 38.4% of participants were females, and 
8 patients were under 18 years. Of the 109 patients, 62 were 
admitted to ICUs, 30 to medical wards, and 17 to surgical 
wards. The mean duration of catheter use at the time of survey 
was 15.86 days (range 1-66 days in non-ICUs and 2-132 days 
in ICUs). Only 25 patients (23%) had either urinalysis or 
urine culture results in their hospital records, and among 
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those, 11 were positive for UTIs (44 %). Chi-square test 
showed significant correlation between UTI and 3 statements: 
“Does the patient know his/her role in lowering the risk of 
CA-UTI” (P < .000), “Is the genital region washed daily with 
antiseptics?” (P = .003) and “Documentation” (P = .023)
The results of the first 3 questions about patients’ awareness 
of possible side effects and the training for catheter caring 
as well as the patients’ role in lowering the risk of UTI are 
depicted in Table 1. 
Among those who had a daily genital area cleansing, either with 
antiseptics, or soap and water (19% and 16%, respectively), 
28% of the patients or their family members performed the 
washing, while the remaining 72% reported that the staff 
performed this task. Assessment of the catheterization process 
is illustrated in Tables 2 to 5. 
Most patients’ catheter bags (56%) were changed at intervals 
of more than a week and in nearly all of the cases (99%), 
catheters and drainage bags were changed if damaged. 
Seventy-eight percent reported that they emptied the bags 
when they were half or ¾ full, while 22% reported that they 
emptied the bags only when they were filled completely. 
In the wards other than ICUs, catheterization considered 
unnecessary in nearly 70% of patients and seemed to be placed 
for the convenience of the healthcare staff and/or patients. 
Immobilization, routine assessment of urinary intake-output, 
preoperative use, and urinary incontinence were the rationales 
for catheterization reported most frequently.
Discussion 
We found that healthcare staff adhered to the majority 
of guideline standards. Surgical wards reported better 
compliance with catheter care standards; however, hand 
hygiene while changing the urine bags was performed less 
often and the least attention was given to providing patients in 
the surgical ward with information about the procedure. The 
actual percentage of patients who suffered from CA-UTI was 
estimated to be higher than what was reported. According 
to the reviews, the most important risk factor for developing 
catheter-related complications is duration of catheterization. 
The risk of CA-UTI increases by an estimate of 5%-10% for 
each day the catheter remaining in place. Among patients 
catheterized for 10 days, the chance of developing bacteriuria 
increases to 50%. By day 30 after catheter insertion, the risk of 
CA-UTI nearly doubles.1,5,11,23
The low rate of CA-UTIs found in this study, might be due 
to the fact that urine culture was obtained in only 23% of 
patients, and approximately half of the cases were comprised 
of patients admitted to ICUs, which tend to be aseptic and 
in which patients receive broad-spectrum antibiotics that 
could minimize the risk of bacterial contamination, despite 
Table 1. Patients’ Awareness
Question
Yes No
ICU
n = 62
Medical Ward
n = 30
Surgical Ward
n = 17
ICU
n = 62
Medical Ward
n = 30
Surgical Ward
n = 17
Is the patient aware of the probable risks of using 
catheter? 
13% 87%
12% 24% 0% 88% 76% 100%
Has the patient been trained to care for catheter?
57% 43%
65% 72% 6% 35% 28% 94%
Does the patient know his/her role in lowering the risk 
of CA-UTI?
31% 69%
25% 60% 6% 75% 40% 94%
Abbreviations: ICU, intensive care unit; CAUTI, catheter-associated urinary tract infection.
Table 2. Process of Catheter Insertion
Catheter Insertion
Yes No
ICU
n = 62
Medical Ward
n = 30
Surgical Ward
n = 17
ICU
n = 62
Medical Ward
n = 30
Surgical Ward
n = 17
Washing urethral meatus with soap and water
27.0% 73.0%
25.0% 36.0% 23.5% 75.0% 64.0% 76.5%
Washing urethral meatus with sterile water
48.0% 52.0%
46.5% 64.0% 23.5% 47.5% 36.0% 76.5%
Washing urethral meatus with antiseptic
86.0% 14.0%
89.0% 71.0% 100% 11.0% 29.0% 0.0%
Using multiple-use lubricant gel (tube)
66.0% 34.0%
55.0% 86.0% 76.5% 45.0% 14.0% 23.5%
Using lidocaine gel
89.0% 11.0%
80.0% 100% 100% 20.0% 0.0% 0.0%
Using gloves during the process
100% 0.0%
100% 100% 100% 0.0% 0.0% 0.0%
Hand hygiene before catheter insertion
78.5% 21.5%
71.0% 82.0% 100% 29.0% 18.0% 0.0%
Hand hygiene after catheter insertion 
95.0% 5.0%
93.0% 96.0% 100% 7.0% 4.0% 0.0%
Antibiotic prescription before catheter insertion
43.0% 57.0%
53.0% 39.0% 0.0% 47.0% 61.0% 100%
Abbreviation: ICU, intensive care unit.
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prolonged durations of catheterization; however, ICU patients 
have significant complications and the effects of CA-UTI can 
be critical.24
According to the HSE/HPSC guidelines for the prevention 
of CA-UTI, information about the benefits and risks of 
urinary catheterization should be provided to patients. 
Improved knowledge about the risks of urethral catheter can 
help patients participate more actively in decision-making 
regarding the necessity of catheterization and reduce requests 
for placement of a catheter only for convenience.25
A negligible percentage of patients was aware of the 
probable complications and risks of catheters. Knowledge 
about signs and symptoms of complications (eg, infection, 
blockage, leakage) and who to contact for assistance, can help 
facilitate the diagnosis and management of complications.22 
Approximately, half of the patients were trained for catheter 
care such as emptying the catheter bag, while in most of 
the wards, patients or one of their family members took the 
responsibility for this task. Most patients were not informed 
of their role in minimizing CA-UTIs, such as performing 
daily meatal cleansing. If patients were not instructed or 
equipped to perform it, this procedure was ignored in the 
majority of cases, even by the healthcare. However, there is 
no advantage in using antiseptics for meatal cleansing upon 
routine personal hygiene (bathing or showering) in lowering 
the rate of UTI.22 And washing the meatus with soap and 
water, during daily routine hygiene is appropriate.20,26,27 
In the majority of cases, the urethral meatus was washed 
with antiseptics (typically povidone iodine) prior to catheter 
insertion; however, furthermore researches for periurethral 
cleaning is needed to compare the use of antiseptic solutions 
versus sterile water or saline.26
The effect of lidocaine gel in reducing pain is controversial. 
Intraurethral use of topical lidocaine gel prior to the urethral 
catheterization results in significantly less pain in comparison 
with a lubricant alone,17,29 although Tanabe et al30 and 
Table 3. Care for the Inserted Catheter
Care for the Inserted Catheter
Yes No
ICU
n = 62
Medical Ward
n = 30
Surgical Ward
n = 17
ICU
n = 62
Medical Ward
n = 30
Surgical Ward
n = 17
Was the catheter system continuously connected 
without being separated?
84% 16%
85% 96% 40% 15% 4% 60%
Is the genital region washed daily with water and soap? 
16% 84%
16% 11% 24% 84% 89% 76%
Is the genital region washed daily with antiseptics? 
19% 83%
19% 10% 30% 71% 90% 70%
Is the catheter bag hanging from the stand? 
100% 0%
100% 100% 100% 0% 0% 0%
Does the catheter bag touch the floor?
8% 92%
2% 21% 12% 98% 79% 88%
Is the catheter bag below the level of bladder? 
100% 0%
100% 100% 100% 0% 0% 0%
Are the catheter maintenance solutions or bladder 
washouts used routinely? 
13% 87%
10% 17% 18% 90% 83% 82%
Are antiseptics added to the urine drainage container?
5% 95%
7% 4% 0% 93% 96% 100%
Are damaged bags changed? 
99% 1%
100% 96% 100% 0% 4% 0%
Abbreviation: ICU, intensive care unit.
Table 4. Catheter Bag Draining
Catheter Bag Draining
Yes No
ICU
n = 62
Medical Ward
n = 30
Surgical Ward
n = 17
ICU
n = 62
Medical Ward
n = 30
Surgical Ward
n = 17
Hand hygiene before bag drainage 
50% 50%
43% 64% 47.0% 57% 36% 53.0%
Hand hygiene after bag drainage
96% 4%
100% 93% 88.0% 0% 7% 12.0%
Using gloves during the process 
93% 7%
100% 100% 58.8% 0% 0% 41.2%
Drainage of each patient’s urine into a 
separate clean container
13% 87%
12% 21% 6.0% 88% 79% 94.0%
Avoiding contact of the drainage tap with 
the container that the urine is drained into 
90% 10%
90% 93% 88.0% 10% 7% 12.0%
Wiping the drainage tap dry after emptying 
the bag 
16% 84%
20% 7% 18.0% 80% 93% 82.0%
Abbreviation: ICU, intensive care unit.
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Vaughan et al31 claimed that it is ineffective in alleviating pain 
and discomfort in women and children respectively.
In nearly half of the patients, antibiotics were prescribed 
prior to catheterization. Because of concerns about 
antimicrobial resistance, routine systemic antimicrobial 
prophylaxis to reduce CA- bacteriuria or CA-UTI should 
be avoided in patients with either short-term or long-term 
catheterization for.32
Catheter bags must be placed below the level of the bladder on 
a stand to prevent contact with the floor20; this standard was 
adhered to in nearly all cases.
It is recommended that unless there is a good clinical reason, 
eg, changing the bag; the connection between catheter and 
the urinary drainage system should remain connected.20 In 
84% of patients, it was claimed that the catheter system was 
connected continuously.
Guidelines advocated maintaining a sterile, closed drainage 
system; by using pre-connected catheter and drainage system 
with sealed junctions.33 However, the open drainage system is 
used primarily in Iran and the closed drainage system was not 
used in the hospital in this study.
There is limited evidence for the efficacy of “catheter 
maintenance solutions.” However, using a catheter 
maintenance solution can be beneficial for some patients by 
increasing the life of the catheter, thereby avoiding the trauma 
of recatheterization.34 A maintenance solution was used in 
13% of patients. Antiseptics or antimicrobials should not be 
added to the drainage bag to reduce the rate of CA-UTIs,32 
and this was performed for just 5% of cases. The drainage bag 
must be emptied regularly, using a clean container for each 
patient. Compliance with this statement was low and in 87% 
of the patients shared containers were used. The drainage tap 
should not touch the container and when emptying, the outlet 
tap should be wiped with a tissue.35
The rate of documentation for bag changes was 79%. Good 
documentation is important in patient care, audits and for 
medico-legal purposes.36,37 
Nosocomial transmission occurs patient-to-patient via 
healthcare workers’ hands, and therefore hand hygiene is 
vital in reducing the transmission of microbial agents and 
preventing healthcare-associated infections.7,32 Despite 
its great importance, hand hygiene during any stage of 
catheterization was considered poor compared to similar 
audits, that reported hand washing in over 80% of cases.11,19,38 
The lowest rate of hand hygiene occurred before bag drainage 
(50%). Bag drainage was mostly performed by healthcare 
workers or patients’ family members, which indicated the 
need for improved education about the importance of hand 
hygiene. It is notable that hand washing before procedures 
(inserting catheter, draining and changing the bag) was 
neglected compared to postprocedure hand hygiene. Despite 
the unacceptable rate of hand hygiene, clean, nonsterile gloves 
were worn 100% of the time for catheter insertion and bag 
changes and 93% of the time for bag drainage. 
In order to keep continuity of the urine flow and prevent 
reflux, the urinary bag should be drained frequently enough.39 
Changing indwelling catheters or drainage bags routinely with 
fixed intervals is not recommended by Healthcare Infection 
Control Practices Advisory Committee (HICPAC) guideline. 
Rather, changing them is suggested only based on clinical 
indications such as obstruction, infection or compromised 
system.26
The routine use of catheters and inappropriate indications for 
the procedure have been a major focus in a number of articles 
as described in the introduction. Many articles on catheter care 
have been published, each of which focused on a particular 
predictive risk factor, however, universal recommendations 
and every single audit and guideline mention limiting 
catheter use only to mandatory situations and minimizing 
the duration of use when a catheter is indicated; as 2 essential 
steps for CA-UTI prevention. Further the Center for Disease 
Control and Treatment (CDC) has updated its guidelines on 
the appropriate indications for the use of indwelling urinary 
catheters recently.26
In ICUs, common rationales for catheterization were low 
Glasgow Coma Scale (GCS) and measurements of urinary 
intake-output, both of which seem appropriate; however, 
catheterization was performed routinely for all patients 
in the throughout their hospitalization. In other wards, 
catheterization was considered unnecessary in almost 70% 
of patients and seemed to have been placed for convenience. 
Immobilization, routine assessment of urinary intake-output, 
preoperative use, and urinary incontinence were the rationales 
reported most often.
Studies have attempted to identify appropriate methods 
to minimize the duration of urethral catheterization. 
Implementation of low-technology interventions to improve 
the appropriateness of catheter use,40 such as the use of daily 
physician reminders to remove unnecessary catheters,41-43 and 
computer-based entry of order44 may result in reductions in 
the duration of catheterization and concomitant declines in 
the rate CA-UTIs. With the advent of new super-absorbent 
Table 5. Catheter bag change
Catheter Bag Change
Yes No
ICU
n = 62
Medical Ward
n = 30
Surgical Ward
n = 17
ICU
n = 62
Medical Ward
n = 30
Surgical Ward
n = 17
Documentation 
79% 21%
72% 83% 100% 28% 17% 0%
Hand hygiene before changing 
69% 31%
53% 85% 100% 47% 15% 0%
Hand hygiene after changing 
87% 13%
77% 100% 100% 23% 0% 0%
Using gloves during the process 
100% 0%
100% 100% 100% 0% 0% 0%
Abbreviation: ICU, intensive care unit.
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diapers and under pads as well as using appropriate urine 
collection strategies (eg, incontinence products, condom 
catheters, penis pouches, bladder scanners) there are now 
feasible measures that may be used to limit catheter use 
even in acute care facilities.3,26 Finally, this study addressed 
only evaluation of the catheterization process and good 
or poor outcomes could not be assessed due to a lack of 
documentation.
We acknowledge a number of limitations of this study, 
primarily the fact that a self-report questionnaire was used 
for data collection, rather than an observational assessment; 
the former might result in exaggerated reporting and also 
recall bias, even if the time interval between practice and 
completing the questionnaire was brief. However, we plan 
to conduct observational studies in the future. Collecting 
data from several wards was another limitation of our study, 
because practices vary between wards; on the other hand, it 
also can be considered a positive point because data from a 
single ward may increase bias and it cannot provide a realistic 
overview of what is really taking place in hospitals. Moreover, 
performing subgroup analyses can clarify the ongoing status 
of practice in each section, however selecting an equal 
numbers of patients from each ward might have increased the 
accuracy of the study.
In conclusion, despite the guidelines indicating inappropriate 
use of catheters and subsequent CA complications, in some 
cases surveyed in this paper, patients had been catheterized 
routinely and without appropriate necessity. Thus, more 
limitations on catheterization are recommended in order to 
reduce the rates of CAUTIs. In this study it was apparent that, 
although most of the guideline statements were followed, 
some important issues, such as hand hygiene were still 
neglected. On the other hand, lack of facilities, such as closed-
system drainage and single-use lubricant gel may increase 
complications. Therefore, applying appropriate programs to 
equip hospitals, and improving the knowledge of healthcare 
staff also patients by developing a national guideline is 
recommended in order to fill the gap between evidence-based 
recommendations and practice.
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